In this article we focus on the receptor for 20-hydroxyecdysone (hereafter called ecdysone), the insect steroid hormone that triggers and coordinates the successive 
, lane 4). We then tested whether additional ecdysone receptor, like the vertebrate steroid receptors, proteins added to the mixture of purified gEcR and USP may be activated by an MCH (Koelle, 1992) .
could reconstitute EcRE DNA binding activity. For this In this paper we show that a mixture of purified EcRpurpose we used rabbit reticulocyte lysate (RT) because B1 and USP has hormone binding activity but lacks of its ability to transform purified vertebrate steroid reecdysone response element (EcRE) DNA binding activceptors, such as PR, to the aporeceptor state (Johnson ity. DNA binding activity can be generated by the addiand Toft, 1994). Drosophila extracts were unsuitable due tion of purified components of the MCH-namely, Hsp90
to their endogenous ecdysone receptor activity. The column was then washed, and the bound proteins were derived from results obtained using crude extracts eluted by the addition of excess free glutathione. Only containing EcR or USP, other proteins present in the two major proteins are observed with Coomassie stain, extracts could be required for ecdysone receptor activand these exhibited apparent molecular weights correity. To address whether EcR-B1 and USP are sufficient sponding to EcR and GST-USP (gUSP) ( Figure 1D ). for ecdysone receptor activity, each protein was overexWestern analyses using anti-EcR and anti-USP antibodpressed as a recombinant glutathione S-transferase ies detected both EcR and gUSP at the appropriate (GST) fusion protein using a baculovirus expression sysmolecular weights (data not shown). tem. These fusion proteins contain a thrombin cleavage
Results from a gel mobility shift assay show that this site carboxy-terminal to the GST sequence ( Figure 1A) . purified complex has EcRE DNA binding activity (Figure Both GST-EcR-B1 and GST-USP were purified by gluta-1F, lane 1). The shifted complex contains both EcR and thione affinity chromatography; EcR-B1 was eluted as USP, since antibodies directed against either protein the GST-fusion protein, and USP was eluted by thrombin will supershift the complex ( Figure 1F , lanes 2 and 3).
cleavage (see Experimental Procedures). A single major
Since only EcR and USP are present in the eluted fracband was observed for each protein, indicating a high tion, we conclude that the auxiliary factors are required degree of purity ( Figures 1B and 1C) .
transiently to transform the EcR/USP heterodimer to the The DNA binding activities of purified GST-EcR-B1 DNA binding state, and thus these factors are not part (gEcR) and purified USP were tested on the hsp27 EcRE of the complex that binds DNA. These data therefore DNA using a gel mobility shift assay. Consistent with demonstrate that EcR and USP are sufficient for DNA previous observations, neither purified gEcR nor purified binding activity once transformation to the DNA binding USP had EcRE DNA binding activity ( Figure 1E, lanes 2  and 3) . Furthermore, no EcRE DNA binding activity is state has been effected. Figure 1G, compare lanes 1 and 3) . (Table 1) , which also exhibited a 
Discussion
Prior reports about the nature and function of the hetero- (Table 1) Table 1 binding proteins.
For p23, the cells were resuspended in 15 ml ice-cold buffer (10 Geldanamycin Pretreatments Extracts were made from Sf9 cells infected with bv54 (EcR) or bv55 mM Tris-HCl, pH 7.5, 1 mM EDTA, 10 mM thioglycerol, 0.5 mM PMSF, 2 g/ml leupeptin, and 2 g/ml pepstatin), sonicated, and (USP) (White et al., 1997) and were diluted to 1 mg/ml in buffer (150 mM NaCl, 5 mM MgCl 2 , 5 mM KCl, 50 mM HEPES-KOH, pH 7.4, 1 then the lysate was cleared by centrifugation. The supernatant was applied to a 10 ml DEAE-sepharose column equilibrated in Buffer mM dithiothreitol, .5 mM PMSF, 1 g/ml leupeptin, and 1 g/ml pepstatin). One microliter of 17 mM geldanamycin (dissolved in D (10 mM Tris-HCl, pH 7.5, 1 mM EDTA). The column was washed with 10 column volumes of Buffer D. A 100 ml gradient (0 M KCl-0.5 DMSO, GIBCO) or 1 l of DMSO was added to 50 l of extract and incubated at 25ЊC for 1 hr. Gel shift reactions were performed as M KCl supplemented Buffer D) was applied to the column, and 110 drop fractions were collected. p23 eluted in fraction 21, which was described above. Each reaction in Figure 4 contains 5 l of EcR and/or 5 l USP containing extracts. Reactions were brought to a further fractionated in a centricon-50 column (Amicon). The filtrate was dialyzed into Buffer C.
final volume of 50 l with Buffer C, and were maintained at a final concentration of 0.34 mM geldanamycin (2% DMSO), or 2% DMSO.
Gel Mobility Shift Assays
Drosophila Stocks Each gel shift reaction contained 2 g polydeoxyinosinic-deoxycytiAll animals were maintained at 25ЊC on standard medium. The EcR dylic acid (poly dI-dC 
